A Gram-positive, aerobic, rod-shaped and non-motile bacterium, designated strain KP02 T , was isolated from soil from a ginseng field in Daejeon, South Korea. On the basis of 16S rRNA gene sequence similarity, this strain was shown to be related to 'Pseudoclavibacter alba' NBRC 15616 (95.5 %), 'Pseudoclavibacter faecalis ' NBRC 15706 (93.9 et al. 2004 and the genus name Zimmermannella is considered to be illegitimate. The name Pseudoclavibacter has priority. The names 'P alba', 'P. bifida' and 'P. faecalis' are given in quotes to reflect their standing in nomenclature.
The genus Pseudoclavibacter (family Microbacteriaceae in the class Actinobacteria) was first described by Manaia et al. (2004) with the reclassification of 'Brevibacterium helvolum' DSM 20419 as the type strain of the type species, Pseudoclavibacter helvolus. However, shortly afterwards, Lin et al. (2004) proposed a new genus, Zimmermannella, with strain DSM 20419 as the type strain of the type species Zimmermannella helvola, with three novel species, Zimmermannella alba, Zimmermannella bifida and Zimmermannella faecalis. Following the antecedently published name by Manaia et al. (2004) , strain DSM 20419 should be named as Pseudoclavibacter helvolus and the three species Z. alba, Z. bifida and Z. faecalis should be renamed as 'Pseudoclavibacter alba', 'Psuedoclavibacter bifida' and 'Pseudoclavibacter faecalis'. P. helvolus is an earlier homotypic synonym of Zimmermannella helvola Lin et al. 2004 and the genus name Zimmermannella is considered to be illegitimate. The name Pseudoclavibacter has priority. The names 'P alba', 'P. bifida' and 'P. faecalis' are given in quotes to reflect their standing in nomenclature.
We attempted to isolate micro-organisms from soil in order to investigate the community structure, based on a culture-dependent method. In this study, a bacterium, designated strain KP02 T , was isolated from soil of a ginseng field near Daejeon city, South Korea and was characterized by using a polyphasic approach, including phylogenetic analysis based on 16S rRNA gene sequences, genomic relatedness and chemotaxonomic and phenotypic properties. The results obtained in this study indicated that strain KP02
T should be assigned as representing a novel species of Pseudoclavibacter in the family Microbacteriaceae of the class Actinobacteria.
Strain KP02
T was isolated from soil of a field in Daejeon city in South Korea. The soil sample was thoroughly suspended in 50 mM phosphate buffer (pH 7.0) and the suspension was spread on 1/10-strength R2A agar (Difco) plates after serial dilution with 50 mM phosphate buffer (pH 7.0). The plates were incubated at 30 u C for 1 week. Single colonies on the plates were purified by being transferred onto fresh plates of full-strength R2A or LB (Luria-Bertani) agar and incubated again. The purified colonies were tentatively identified by using partial sequences of the 16S rRNA gene . The bacterium was cultured routinely on LB agar at 30 u C and was maintained as a glycerol suspension (20 %, w/v) at 270 u C.
Cell morphology and motility were observed with a Nikon light microscope (61000 magnification), with cells grown for 3 days at 30 u C on R2A agar. Gram reactions were determined according to the non-staining method, as described by Buck (1982) . Oxidase activity was evaluated via the oxidation of 1 % p-aminodimethylaniline oxalate. Catalase activity was determined by measuring bubble
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain KP02
T is AB329630.
A table showing the cellular fatty acid profiles of strain KP02 T and related species is available as supplementary material with the online version of this paper.
production after application of 3 % (v/v) hydrogen peroxide solution (Cappuccino & Sherman, 2002) . Growth at various temperatures (4, 15, 25, 30, 37 and 42 uC) was assessed on R2A agar and growth at different pH values (pH 5.0-10.0 at intervals of 1 pH unit) was assessed in R2A broth. The API 20NE, API ZYM, API 50 CH and API ID 32 GN microtest systems were employed for carbon assimilation tests and enzymic activity analysis, according to the recommendations of the manufacturer (bioMérieux).
Isoprenoid quinones were extracted with chloroform/ methanol (2 : 1, v/v) from cells cultured on LB agar, purified using TLC and subsequently analysed by HPLC, as described by Collins & Jones (1981) and Shin et al. (1996) . In order to analyse the cellular fatty acid methyl esters, strain KP02
T was grown on tryptic soy agar (Difco) for 48 h at 30 u C, followed by harvesting of two loops of cells. The fatty acid methyl esters were extracted, separated and identified using the Sherlock Microbial Identification System (MIS; MIDI Inc.) (Sasser, 1990) . The peptidoglycan was analysed as described by Schleifer & Kandler (1972) using TLC on cellulose sheets instead of paper chromatography.
Genomic DNA was extracted and purified using a Genomic DNA Isolation kit (Core Bio System). The 16S rRNA gene of strain KP02
T was amplified using the universal bacterial primer set 9F and 1512R (Weisburg et al., 1991) and the purified PCR products were sequenced by Genotec, in Daejeon, Korea (Kim et al., 2005 ). An almost full-length sequence of the 16S rRNA gene was compiled with SeqMan software, and the 16S rRNA gene sequences of the test strains were edited using the BioEdit program (Hall, 1999) . The 16S rRNA gene sequences of related taxa were obtained from GenBank. Multiple alignments were performed with the CLUSTAL_X program (Thompson et al., 1997) . Evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . The phylogenetic tree was constructed using the neighbourjoining method (Saitou & Nei, 1987) in the MEGA3 program (Kumar et al., 2004) . Bootstrap analysis with 1000 replicates was also conducted, in order to obtain confidence levels for the branches (Felsenstein, 1985) . Species of Pseudoclavibacter and related genera were included in the phylogenetic tree.
For the determination of the DNA G+C content, the genomic DNA of strain KP02
T was extracted and purified using the Qiagen Genomic-tip system 100/G (Qiagen), and then enzymically degraded into nucleosides, as described previously (Tamaoka & Komagata, 1984; Mesbah et al., 1989) .
Cells of strain KP02
T were aerobic, Gram-positive, rodshaped (0.3-0.560.2-0.3 mm) and non-motile. Colonies on R2A agar were pale-yellow in colour, circular and slightly convex after 4 days cultivation at 30 u C. Strain KP02
T was able to grow at 25-42 u C. The physiological characteristics of strain KP02
T are summarized in the species description and a comparison of selective characteristics with related type strains is given in Table 1 .
The diamino acid in the peptidoglycan of strain KP02 T was 2,4-diaminobutyric acid, as is common for Pseudoclavibacter. The peptidoglycan of strain KP02 T contained alanine, glutamate and glycine. The cellular fatty acid profiles of strain KP02 T and related strains are shown in Supplementary Table S1 (available in IJSEM Online). The predominant cellular fatty acids of strain KP02
T were anteiso-C 15 : 0 (64.7 %), anteiso-C 17 : 0 (24.2 %), On: Tue, 11 Dec 2018 08:59:00 iso-C 16 : 0 (6.9 %) and C 16 : 0 (4.3 %). Pseudoclavibacter species including strain KP02 T had similar fatty acid profiles, whereas the profiles of Cryobacterium species were different, containing iso-C 15 : 0 (11.8-16.9 %) and anteiso-C 15 : 1 (4.4-17.2 %). The major menaquinones of strain KP02
T were MK-9 and MK-8. Pseudoclavibacter species and strain KP02 T contained menaquinone MK-9 as the main quinone, whereas Cryobacterium species did not.
The 16S rRNA gene sequence of strain KP02
T was found to be a continuous stretch of 1460 nt (positions 8-1519, according to Escherichia coli numbering). The 16S rRNA (Fig. 1) , strain KP02
T clearly belonged to the genus Pseudoclavibacter. The DNA G+C content of strain KP02
T was 64.4 mol%.
The results of the polyphasic analysis supported the recognition of a novel species within the genus Pseudoclavibacter to accommodate strain KP02 T , for which the name Pseudoclavibacter soli sp. nov. is proposed.
Description of Pseudoclavibacter soli sp. nov.
Pseudoclavibacter soli (so9li. L. neut. gen. n. soli of soil, the source of the organism). The type strain, KP02
T (5KCTC 19255 T 5JCM 15058 T ), was isolated from soil of a ginseng field in Daejeon, South Korea.
